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IN THE CLAIMS 

Please amend tiie claims as follows. 

1 . (currently amended) A method of manufacturing a semiconductor device, 
comprising the steps of: 

providing a substrate; 

forming a plurality of conductive structures over the substrate, wherein each 
conductive structure comprises a conductive layer and a cap layer over the conductive 
layer; 

forming spacers on ^ side walls of the conductive structures; 
forming a &st dielectric layer over the isubstrate; 

removing a portion of the &st dielectric layer, a portion of the cap layer and a 
portion o F the spacers between neighboring conductive structures to form a plurality of 
first openings; 

forming a lioer laver o ver a bottom and sidew alls of the first openings; 
forming a bottom plug over the liner lav fer in the first openings; 
forming a second dielectric layer over ttie substrate; 

forming a plurality of second openings in the second dielectric layer, wherein 
each second opening exposes a portion of the bottom plug, and the second opening has 
a critical dimension smaller than the open end c f ch& first opening; 

forming a top plug inside the second openings; and 

forming a plurality of wire lines over the second dielectric layer so that the wire 
lines and die top plugs are electricaJly connected. 
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2. (original) The method of claim 1, wherein the first opening has a funnel shape, : 

3 . (currently amended) The method of claim 2, wherein the step of forming a the : 
funnel shape opening comprises performing an anisotropic ecching operation to remove ! 

• ■ 

a portion of the first dielectric layer, a portion of the cap layer and a portion of the 
spacers between neighboring conductive strucnires, moreover, the anisotropic etching 
process uses an etchant with a high etching sel€«:tivity between the first dielectric layer 
arid the cap layer/the spacers, a low etching rate for the cap layer/spacer layer but a 
high etching rate for the first dielectric layer. 
Claim 4 (canceled). 

5. (currently amended) The method of claim 4 1, wherein the step of forming a 
the liner layer on the bottom and the sidewalls of the first openings comprises: 

fonning a liner material layer over the substrate to cover the first dielectric layer, ; 
the conductive structures and the sidewalls and bottom seotion of the first openings; and : 

performing an anisotropic etching of the liner material layer to form the liner 
layer on the sidewalls of the first openings. 

6. (original) The method of claim 5, wherein material constituting the liner 
material layer is different from the second dielectric layer. 

Claim 7 (canceled). 

8. (original) The method of claim 1, wherein the step for forming the top plugs 

a 

and the wire lines further comprises: 

forming a second conductive layer over the substrate to cover the second 
dielectric layer and fill the second openings, wherein the second conductive layer 
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within the second openings fonn the top plug; Eind 

patterning the second conductive layer to form the wire lines. 

9. (currently amended) A method of maaufecturing a semiconductor device, 
comprising the steps of: . 

providing a substrate; 

forming a plurality of conductive structures over the substrate, wherein each 
conductive structure comprises a conductive layer and a cap layer over the conductive 
layer; 

forming spacers on ^ sidewalls of the conductive structures; 
forming a dielectric layer over the substirace; 

removing a portion of the dielectric layer, a portion of the cap layer and a 
portion of the spacers between neighboring conductive structures to form a plurality of 
openings that exposes a shoulder section of the conductive layers; 

removing the shoulder section of the conductive layers to form a shoulder recess; 

forming a liner layer on ^ bottom and jsidewalls of tiie openings; and 

forming a conductive plug over th e liner layer inside the openings. 

10. (original) The method of claim 9, wherein the opening has a funnel shape. 

11 . (currently amended) The method of claim 10, wherein the step of forming a 
the funnel shape opening comprises performing an anisotropic etching operation to 
remove a portion of tlie dielectric layer, a portion of the cap layer and a portion of the 
spacers between neighboring the conductive stn:iccure$, moreover, the anisotropic 
etching process uses an etchant with a high etching selectivity between the dielectric 

S 



PAGE 9/17 ' RCVD AT 1f19l2005 4:57:49 AM [Eastern Standard Time] ' SVR:USPTO{FXRF-1/0 ' DNiS:8729306 ' CSiD:886 2 23697233 ' DURATION (inrH$):(l4-14 



01/19/05 WED 17:53 FAX 886 2 23697233 



JIANQ CHYUN IPO 



(ilOlO 



Customer No»: 31561 
Application No.: 10/605^06 
Docket No.: 11516-US-PA 

layer and the cap layer/the spacers, a low etching rate for the cap layer/spacer layer but 
a high etching rate for the dielectric layer, 

12, (currently amended) The method of claim 9, wherein the step of forming a 
the liner layer on the sidewalls of the openings comprises: 

forming a liner material layer over the substrate to cover the dielectric layer, the 
conductive strucmres and tlie sidewalls and bottom section of the openings; and 

peTfonning an anisotropic etching of the liner material layer to form a liner layer 
on (he sidewalls of the openings. 

13. (original) The method of claim 12, wherein material constituting the liner 
material layer is different from the dielectric layer. 

Claims 14-19 (canceled)* 

20. (new) A method of manufacturing a conductive plug over a substrate, the 
substrate comprismg a plurality of conductive structures formed thereon, wherein each 
conductive structure comprises a conductive layer, a cap layer over the conductive layer 
and spacers on sidewalls thereof, the method comprising: 

fonning a first dielectric layer over the substrate; 

forming a plurality of first openings betv/een the conductive structures, wherein 
a recess is formed on sidewalls of the first openings proximate to a shoulder of the 
conductive structures; 

forming a liner layer over a bottom and sidewalls of the first openings; 

forming a bottom plug over the liner layer in the first openings; 

forming a second dielectric layer over the substrate; 
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forming a plurality of second openings in tie second dielectric layer, wherein 
each seci)nd opening exposes a portion of the bottom plug; 
forming a top plug inside the second openings; and 

forming a plurality of wire lines over the second dielectric layer so that the wire 
lines and the top plugs are electrically connecteid. 
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